Linoleic acid enhance the production of moncolin K and red pigments in Monascus ruber by activating mokH and mokA, and by accelerating cAMP-PkA pathway.
Monacolin K, an inhibitor of HMG-CoA reductase, is a secondary metabolite synthesized by polyketide synthases (PKS) from Monascus ruber. The mokH gene encoding Zn(II)2Cys6 binding protein and mokA gene encoding polyketide synthase are presumed to activate monacolin K production. In this study, linoleic acid could be a quorum sensing signaling molecule to increase monacolin K production in the cyclic AMP(cAMP)-protein kinase A(PKA) signaling pathway. Analysis of the PKA activity and the cAMP concentration shows that linoleic acid could increase cAMP concentration and activate PKA. Analysis of the RT-qPCR products demonstrates that 256μM and 512μM linoleic acid can up-regulate mokH and mokA gene transcript levels. Especially with 512μM linoleic acid addition, linoleic acid increase 1.35 folds of monacolin K production, but 64μM linoleic acid increase 1.94 folds of red pigment production in Monascus ruber. These results show the cAMP-PkA pathway activity can up-regulate mokA and mokH gene, which enhance the yield of Monacolin K.